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Abstract 

An experimental two-traek intermediate algebra eourse was offered at Saddlebaek 
College, Mission Viejo, CA, between the Fall, 2002 and Fall, 2005 semesters. One traek 
was modeled after the existing traditional California eommunity eollege intermediate 
algebra eourse and the other traek was a less rigorous intermediate algebra eourse in 
whieh the praetiee and examination exereises were generally less involved than those 
found in the traditional eourse. Students who planned to enroll in College Algebra for 
Brief Caleulus (Math 8) or Trigonometry (Math 124) were eneouraged to take the 
traditional intermediate algebra traek. Students who planned to enroll in College Algebra 
(Math 7), Finite Mathematies (Math 9), Introduetion to Statisties (Math 10), or 
Mathematies for Liberal Arts Students (Math 105) were eneouraged to take the less 
rigorous intermediate algebra traek. The sueeess of students in their subsequent 
mathematies elass was observed. Students who pursued the less rigorous intermediate 
algebra traek had sueeess rates in College Algebra (Math 7), Finite Mathematies (Math 
9), Introduetion to Statisties (Math 10), and Mathematies for Liberal Arts Students (Math 
105) eomparable to students who eompleted the traditional intermediate algebra elass at 
Saddlebaek College. Students enrolled in the two-traek intermediate algebra eourse who 
partieipated in the more rigorous traek had sueeess rates in College Algebra for Brief 
Caleulus (Math 8) and Trigonometry (Math 124) that were eomparable to students who 
eompleted the traditional intermediate algebra elass at Saddlebaek College. It was 
reeommended that a separate intermediate algebra eourse be established at Saddlebaek 
College that was modeled on the less rigorous traek of the two-traek experimental 
intermediate algebra elass. Students who planned to subsequently enroll in College 
Algebra (Math 7), Finite Mathematies (Math 9), Introduetion to Statisties (Math 10), or 
Mathematies for Liberal Arts Students (Math 105) should be eneouraged to take this less 
rigorous intermediate algebra eourse. 



Introduction 

Saddlebaek College, loeated in Mission Viejo, California, is one of two 
eommunity eolleges that eomprise the South Orange County Community College 
Distriet. Many students attend Saddlebaek College in order to prepare for transfer to a 
4-year eollege or university. The Mathematies Department at Saddlebaek College offers 
numerous eourses that students ean apply to their baehelor degree program. Intermediate 
algebra is the prerequisite for the first level of these transferable eourses. This first level 
of transferable eourses ineludes: College Algebra (Math 7), College Algebra for the 
Brief Caleulus (Math 8), Finite Mathematies (Math 9), Introduetion to Statisties (Math 
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10), and Trigonometry (Math 124). Saddleback College students can also take 
Mathematics for Liberal Arts Students (Math 105) at Irvine Valley College in Irvine, 
California. 

Although the intermediate algebra prerequisite is enforced for each of the 
transferable courses listed above, student success in these courses is not uniformly 
dependent upon completion of the learning objectives for the intermediate algebra course. 
Both College Algebra for the Brief Calculus (Math 8) and Trigonometry (Math 124) 
place significant demands on the student’s comprehension of intermediate algebra 
concepts and techniques. Neither of these courses has class time available for the 
repeated instruction of intermediate algebra topics. Students, who enter these courses 
with poor intermediate algebra skills, are unlikely to successfully complete either course. 

The topics presented in College Algebra (Math 7) are a direct extension of the 
concepts developed in intermediate algebra. However, a significant amount of review of 
the intermediate algebra topics is included in the College Algebra (Math 7) course in 
order to insure that student understanding of these concept extensions rests on a solid 
mathematical foundation. Finite Mathematics (Math 9), Introduction to Statistics (Math 
10), and Mathematics for Liberal Arts Students (Math 105) include only an occasional 
reference to the topics of intermediate algebra. Consequently, motivated students with 
only a marginal understanding of intermediate algebra topics can be expected to 
successfully complete Finite Mathematics (Math 9), Introduction to Statistics (Math 10), 
and Mathematics for Liberal Arts Students (Math 105). 



Nature of the Problem 

The traditional intermediate algebra course at Saddleback College is designed to 
prepare students for future success in College Algebra for the Brief Calculus (Math 8) 
and Trigonometry (Math 124). Generally, students who enroll in either of these 
transferable classes plan to also complete a calculus course and they are among the most 
mathematically motivated students at Saddleback College. However, two-thirds of the 
intermediate algebra students do not intend to take either College Algebra for the Brief 
Calculus (Math 8) or Trigonometry (Math 124) and a number of these students have a 
weak background in beginning algebra and only enough motivation to acquire a 
minimally acceptable level of understanding of the intermediate algebra course learning 
objectives. These students often have difficulty participating in class discussions and 
understanding examples presented in class. Further, these students are often not able to 
complete the full range of practice exercises included in the assigned homework. They 
struggle on the examinations and may either withdraw from the class or earn a course 
grade below a C even though their acquired intermediate algebra skills are probably 
sufficient to allow them to be successful in College Algebra (Math 7), Finite Mathematics 
(Math 9), Introduction to Statistics (Math 10), or Mathematics for Liberal Arts Students 
(Math 105). 

Grossmont College, a community college in El Cajon, California, has addressed 
this situation by offering two distinct intermediate algebra courses. One is a 3 semester 
units course entitled Intermediate Algebra (Math 103) and the other is a 5 semester units 
course entitled Intermediate Algebra for Business, Math, Science and Engineering Majors 
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(Math 110). The 3 units course serves as the prerequisite for Elementary Statistics (Math 
160), Mathematics for General Education (Math 120), Structure and Concepts of 
Elementary Mathematics 1 (Math 125), and Introduction to Computer Programming with 
EORTRAN (Math 150). The 5 units course serves as the prerequisite for Analytic 
Trigonometry (Math 170), College Algebra (Math 175), Precalculus: Eunctions and 
Graphs (Math 176), and Calculus for Business, Social and Behavioral Sciences (Math 
178). 

The Saddleback College Mathematics Department discussed the Grossmont 
College model for intermediate algebra and considered creating a second intermediate 
algebra course that would specifically serve the needs of students who intended to enroll 
in College Algebra (Math 7), Einite Mathematics (Math 9), Introduction to Statistics 
(Math 10), or Mathematics for Liberal Arts Students (Math 105). Because Grossmont 
College did not offer a terminal college algebra course such as Math 7 at Saddleback 
College or a finite mathematics class such as Math 9 at Saddleback College, it was felt 
that any curriculum change in this area required more study. In order to investigate the 
appropriateness of applying the Grossmont College model to the Saddleback College 
mathematics curriculum, a research project was begun in Eall, 2002. 



Purpose 

The purpose of this study was to compare the effectiveness of a traditional 5 
semester units intermediate algebra course with that of a less rigorous 5 semester units 
intermediate algebra course in preparing Saddleback College students for success in 
College Algebra (Math 7), Einite Mathematics (Math 9), Introduction to Statistics (Math 
10), and Mathematics for Liberal Arts Students (Math 105). 



Procedure 

A full-time tenured mathematics instructor at Saddleback College designed a two- 
track version of the existing 5 semester units course entitled Intermediate Algebra (Math 
253). All students participated in the same inclass topic development, discussion, and 
practice. However, the homework exercises and student examinations were separated 
into two difficulty levels. Students individually decided whether to limit their practice to 
the more basic exercise level or to complete exercises covering both levels. Students 
faced a similar decision concerning the course examinations. 

The two-track intermediate algebra class was offered each semester from Eall, 
2002 through Eall, 2005. A total of 9 semester length classes were offered at various 
times between either 8 a.m. and 1 p.m. on Tuesday and Thursday or between 10:30 a.m. 
and 1:30 p.m. on Monday, Wednesday, and Eriday. A total of 323 students received a 
grade (including W (i.e. withdrawal)) from these classes and 109 of these students 
received a grade of A, B, C, or CR (i.e. credit). The 109 students who successfully 
completed the two-track intermediate algebra class were eligible to move on to a 
transferable mathematics class at either Saddleback College or Irvine Valley College. 

The grade each student earned in their subsequent mathematics course was noted. 
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Homework Classification: Level 1 and Level 2 



All students received the same inclass experience, but the homework exercises 
where divided into two levels. Level 1 exercises were designed for those who planned to 
take any of the less rigorous transfer classes: College Algebra (Math 7), Finite 
Mathematics (Math 9), Introduction to Statistics (Math 10), and Mathematics for Liberal 
Arts Students (Math 105). Level 2 exercises were designed for those who planned to take 
either of the more rigorous transfer classes: College Algebra for Brief Calculus (Math 8) 
and Trigonometry (Math 124). Students who planned to take the more rigorous transfer 
classes were assigned both the Level 1 and Level 2 exercises. Two sets of homework 
exercises were placed in the Appendix and these examples show the difference in 
difficulty of the exercises between the two levels. 

Examination Classification: Level 1 and Level 2 



Five examinations were given during the semester. Each of the first four 
examinations covered one-quarter of the course content. The last was a comprehensive 
final examination. The student was not required to take the final examination, but, if 
taken, the final examination score was used in place of the student’s lowest score on the 
first four examinations. If a student missed one of the first four examinations, the student 
was required to complete the final examination and the final examination score was used 
in place of that missing grade. 

Two different versions of each examination were created and the students were 
free to choose either version. One version was only composed of exercises similar to the 
Eevel 1 homework exercises. The second version was composed of exercises similar to 
both Eevel 1 and Eevel 2 homework exercises. The first type of examination was 
referred to as a Eevel 1 examination and the second was called a Level 2 examination. 
Students, who intended to take any of the less rigorous transfer classes. College Algebra 
(Math 7), Finite Mathematics (Math 9), Introduction to Statistics (Math 10), or 
Mathematics for Eiberal Arts Students (Math 105), were encouraged to take the Eevel 1 
examination. Students, who planned to take either of the more rigorous transfer classes. 
College Algebra for Brief Calculus (Math 8) or Trigonometry (Math 124), were 
encouraged to take the Eevel 2 examination. The Eevel 1 examination came in both free 
form and multiple choice formats. The only format available for the Eevel 2 examination 
was free form. 

Each examination contained exercises with a total point value of 100, however the 
maximum score for the Level 1 examination in Fall, 2002 was capped at 75 points (a 
grade of C) and the maximum score for the Level 1 examination in Spring, 2003 was 
capped at 85 points (a grade of B). During Fall, 2003 and Spring, 2004 the maximum 
score on the Eevel 1 examinations was capped at 85 points (a grade of B) except for the 
last regular examination and the comprehensive final examination. The maximum score 
on these last two Eevel 1 examinations were allowed to be 100 points if the student 
would not otherwise receive a grade of C in the class. Beginning with the Fall, 2004 
semester, the maximum score available on all examinations was 100 points (a grade 
of A). 
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Student Classification: Level 1 and Level 2 



For the purposes of this study, students were divided into groups based on the 
level of the examinations they completed. If the majority of the examinations a student 
completed were of a particular level, the student was assigned to that level. If a student 
took the same number of examinations from each level, the student was assigned to the 
level of the last examination taken. For example, if the student took three Level 2 
examinations and finished with two Level 1 examinations, that student was assigned to 
the Level 2 group. However, if the student took two Level 2 examinations and finished 
with two Level 1 examinations, that student was assigned to the Level 1 group. 

Students assigned to the Level 1 group were further categorized by the type of 
Level 1 examinations they chose. The types available were free form and multiple 
choice. If a Level 1 student took a majority of the Level 1 examinations of a particular 
type, the student was assigned to the group for that type. If the student took the same 
number of Level 1 examinations of each type, the student was assigned to the type of the 
last examination taken. For example, if the student first took two Level 2 examinations, 
then a Level 1 free form examination and finished with a Level 1 multiple choice 
examination, that student was assigned to the Level 1 multiple choice group. 
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Results 



Classification of Students: Level 1 or Level 2 



The total number of students who reeeived a grade of A, B, C, CR (eredit), NC 
(no eredit), D, F, or W (withdrawal) in the 9 elass seetions of the two-traek intermediate 
algebra elass offered from the Fall, 2002 through the Fall, 2005 semesters was 323 and 
96% of these students took at least one examination. Of the 310 students who took at 
least one exam, 56% were in the Level 1 multiple ehoiee group, 27% were in the Level 2 
group, and 17% were in the Level 1 free form group. The distribution of students over 
the examination levels was plaeed in Table 1. 



Table 1 

Distribution of Students Over the Examination Levels 



Semester 


Level 2 Free 
Form 


Level 1 Multiple Choiee 


Level 1 Free Form 


Fall, 2002 
(N=35) 


46% 


54% 


This Option Was 
Not Available 


Spring, 2003 
(N=98) 


27% 


61% 


12% 


Fall, 2003 
(N=42) 


43% 


40% 


17% 


Spring, 2004 
(N=34) 


29% 


50% 


21% 


Fall, 2004 
(N=36) 


3% 


72% 


25% 


Spring, 2005 
(N=26) 


35% 


54% 


12% 


Fall, 2005 
(N=39) 


10% 


54% 


36% 
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Distribution of Student Grades in Intermediate Algebra 



The total number of students who reeeived a grade of A, B, C, CR (eredit), NC 
(no eredit), D, F, or W (withdrawal) in the 9 elass seetions of the two-traek intermediate 
algebra elass was 323. The distribution of grades among these 323 students was plaeed 
in Table 2. 



Table 2 

Distribution of Grades Reeeived by Students in the Two-Traek 
Intermediate Algebra Course 



Grade in 


Number of 


Percent of Students 


Intermediate 


Students with this 


with this Grade 


Algebra 


Grade 


(N = 323) 


A 


21 


7% 


B 


19 


6% 


C 


52 


16% 


CR 


17 


5% 


NC 


41 


13% 


D 


12 


4% 


F 


90 


28% 


W 


71 


22% 



Students who received a grade of A, B, C, or CR were considered to have 
successfully completed the class and the proportion of students in this category was 
shown in Table 3. The rate of student success in the two-track intermediate algebra 
course categorized by the level and type of exams chosen by the student was placed in 
Tables 4 through 7. 



Table 3 

Student Success Rate in the Two-Track Intermediate Algebra Course 



Grade in 
Intermediate 
Algebra 


Number of 
Students with this 
Grade 


Percent of Students 
with this Grade 
(N = 323) 


A, B, C, CR 


109 


34% 


D, F, NC 


143 


44% 


W 


71 


22% 
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Table 4 

Success Rate for Level 2 Students in 
Intermediate Algebra 



Grade in 


Number of 


Percent of Students 


Intermediate 


Students with this 


with this Grade 


Algebra 


Grade 


(N = 84) 


A, B, C, CR 


26 


31% 


D, F, NC 


29 


35% 


W 


29 


35% 



Table 5 

Success Rate for All Level 1 Students in 
Intermediate Algebra 



Grade in 


Number of 


Percent of Students 


Intermediate 


Students with this 


with this Grade 


Algebra 


Grade 


(N = 226) 


A, B, C, CR 


83 


37% 


D, F, NC 


108 


48% 


W 


35 


15% 



Table 6 

Success Rate for Level 1 Free Form Students in 
Intermediate Algebra 



Grade in 
Intermediate 
Algebra 


Number of 
Students with this 
Grade 


Percent of Students 
with this Grade 
(N = 52) 


A, B, C, CR 


29 


56% 


D, F, NC 


19 


37% 


W 


4 


8% 



Table 7 

Success Rate for Level 1 Multiple Choice Students in 
Intermediate Algebra 



Grade in 


Number of 


Percent of Students 


Intermediate 


Students with this 


with this Grade 


Algebra 


Grade 


(N= 174) 


A, B, C, CR 


54 


31% 


D, F, NC 


89 


51% 


W 


31 


18% 
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Rates of Student Success in the Subsequent Mathematics Class 



Eighty-three percent of the 109 students who successfully completed the two- 
track intermediate algebra course received a grade (including W) in a subsequent 
mathematics class at either Saddleback College or Irvine Valley College through the Fall, 
2006 semester. Thirty-two percent of the 91 intermediate algebra students, who received 
a grade (including W) in a subsequent mathematics class, selected a subsequent 
mathematics class that was not recommended for students taking the examination level 
they had chosen. Nine percent of these 91 students selected an examination level higher 
than recommended for the subsequent course in which they later enrolled. On the other 
hand, 23% of these 91 students selected an intermediate algebra examination level that 
was lower than that recommended for the subsequent mathematics course in which they 
later enrolled. The distribution of the subsequent courses selected by students 
categorized by the level of examinations selected by the student was placed in Table 8. 



Table 8 

Distribution of Subsequent Mathematics Course Enrollment for Students 
Who Earned a Grade of A, B, C, or CR in the Two-Track 
Intermediate Algebra Course 



Title of Subsequent Course 


Proportion of Eevel 1 
Students (N=70) 


Proportion of Eevel 2 
Students (N=21) 


College Algebra (Math 7) 


17% 


14% 


College Algebra for Brief Calculus 
(Math 8) 


17% 


10% 


Finite Mathematics (Math 9) 


3% 


0% 


Introduction to Statistics 
(Math 10) 


46% 


19% 


Mathematics for Eiberal Arts 
Students (Math 105) 


4% 


5% 


Trigonometry (Math 124) 


13% 


52% 



The distribution of the subsequent mathematics courses selected by the 91 two- 
track students who earned a grade (including W) in a subsequent mathematics course was 
placed in Table 9 along with the proportion of students who successfully completed that 
subsequent mathematics class. 

A total of 83 Eevel 1 students successfully completed the two-track intermediate 
algebra course and 70 of these students received a grade (including W) in a subsequent 
mathematics class by the end of the Fall, 2006 semester at either Saddleback College or 
Irvine Valley College. The distribution of the subsequent course taken by these students 
and their success in that subsequent course was placed in Table 10. 
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Table 9 

Distribution of Subsequent Mathematies Course Enrollment and Sueeess 
for Students Who Earned a Grade of A, B, C, or CR in the 
Two-Traek Intermediate Algebra Course 



Title of Subsequent Course 


Number of Students Who 
Received a Grade 
(including W) in the 
Subsequent Course 


Percent That 
Received an A, B, C, 
or CR in the 
Subsequent Course 


Mathematics for Eiberal Arts 
Students (Math 105) 


4 


100% 


Einite Mathematics (Math 9) 


2 


100% 


College Algebra (Math 7) 


15 


93% 


Trigonometry (Math 124) 


20 


65% 


College Algebra for Brief Calculus 
(Math 8) 


14 


64% 


Introduction to Statistics 
(Math 10) 


36 


55% 



Table 10 

Distribution of Subsequent Mathematies Course Enrollment and Sueeess 
for Eevel 1 Students Who Earned a Grade of A, B, C, or CR in the 
Two-Traek Intermediate Algebra Course 



Title of Subsequent Course 


Number of Students Who 
Received a Grade 
(including W) in the 
Subsequent Course 


Percent That 
Received an A, B, C, 
or CR in the 
Subsequent Course 


Mathematics for Eiberal Arts 
Students (Math 105) 


3 


100% 


Einite Mathematics (Math 9) 


2 


100% 


College Algebra (Math 7) 


12 


92% 


College Algebra for Brief Calculus 
(Math 8) 


12 


58% 


Introduction to Statistics 
(Math 10) 


32 


56% 


Trigonometry (Math 124) 


9 


44% 



Eevel 1 students in the two-traek intermediate algebra eourse self-seleeted the 
format for their examinations. The examinations were available in both a free form and a 
multiple ehoiee version. A total of 29 Eevel 1 free form students sueeessfully eompleted 
the two-traek intermediate algebra eourse and 27 of these students reeeived a grade 
(ineluding W) in a subsequent mathematics class by the end of the Eall, 2006 semester at 
either Saddleback College or Irvine Valley College. The distribution of the subsequent 
course taken by these students and their success in that subsequent course was placed in 
Table 11. 
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Table 1 1 

Distribution of Subsequent Mathematics Course Enrollment and Success for Level 1 
Free Form Students Who Earned a Grade of A, B, C, or CR 
in the Two-Track Intermediate Algebra Course 



Title of Subsequent Course 


Number of Students Who 
Received a Grade 
(including W) in the 
Subsequent Course 


Percent That 
Received an A, B, C, 
or CR in the 
Subsequent Course 


Finite Mathematics (Math 9) 


2 


100% 


College Algebra (Math 7) 


5 


80% 


College Algebra for Brief Calculus 
(Math 8) 


6 


67% 


Introduction to Statistics 
(Math 10) 


12 


50% 


Trigonometry (Math 124) 


2 


50% 



A total of 54 Level 1 multiple choice students successfully completed the two- 
track intermediate algebra course and 43 of these students received a grade (including W) 
in a subsequent mathematics class by the end of the Fall, 2006 semester at either 
Saddleback College or Irvine Valley College. The distribution of the subsequent course 
taken by these students and their success in that subsequent course was placed in 
Table 12. 



Table 12 

Distribution of Subsequent Mathematics Course Enrollment and Success for Level 1 
Multiple Choice Students Who Earned a Grade of A, B, C, or CR 
in the Two-Track Intermediate Algebra Course 



Title of Subsequent Course 


Number of Students Who 
Received a Grade 
(including W) in the 
Subsequent Course 


Percent That 
Received an A, B, C, 
or CR in the 
Subsequent Course 


Mathematics for Liberal Arts 
Students (Math 105) 


3 


100% 


College Algebra (Math 7) 


7 


100% 


College Algebra for Brief Calculus 
(Math 8) 


6 


50% 


Introduction to Statistics 
(Math 10) 


20 


60% 


Trigonometry (Math 124) 


7 


43% 



A total of 26 Level 2 students successfully completed the two-track intermediate 
algebra course and 21 of these students received a grade (including W) in a subsequent 
mathematics class by the end of the Fall, 2006 semester at either Saddleback College or 
Irvine Valley College. The distribution of the subsequent course taken by these students 
and their success in that subsequent course was placed in Table 13. 
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Table 13 

Distribution of Subsequent Mathematies Course Enrollment and Suceess for Level 2 
Students Who Earned a Grade of A, B, C, or CR in the Two-Traek 
Intermediate Algebra Course 



Title of Subsequent Course 


Number of Students Who 
Received a Grade 
(including W) in the 
Subsequent Course 


Percent That 
Received an A, B, C, 
or CR in the 
Subsequent Course 


Mathematics for Liberal Arts 
Students (Math 105) 


1 


100% 


College Algebra (Math 7) 


3 


100% 


College Algebra for Brief Calculus 
(Math 8) 


2 


100% 


Trigonometry (Math 124) 


11 


82% 


Introduction to Statistics 
(Math 10) 


4 


50% 



Discussion of the Results 

Distribution of Student Grades in the Two-Traek Intermediate Algebra Course 

The overall distribution of grades earned by the 323 students in the two-traek 
intermediate algebra class between the Eall, 2002 and Eall, 2005 semesters was shown 
above in Table 2 and Table 3. This information was repeated below in Table 14 and 
Table 15 along with the grade distribution for the 23 traditional intermediate algebra class 
sections offered at Saddleback College during the Eall, 2002 semester. 

Table 14 

Distribution of Grades Received by Students in the Two-Track and 
the Traditional Intermediate Algebra Courses 



Grade in Intermediate 
Algebra 


Proportion of Students in 
the Two-Track Classes 
(N=323) 


Proportion of Students in 
the Traditional Classes 
(N=951) 


A 


7% 


10% 


B 


6% 


17% 


C 


16% 


24% 


CR 


5% 


2% 


NC 


13% 


1% 


D 


4% 


8% 


E 


28% 


14% 


W 


22% 


24% 
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Table 15 

Success Rate for Students in the Two-Track and the Traditional 
Intermediate Algebra Courses 



Grade in Intermediate 
Algebra 


Proportion of Students in 
the Two-Track Classes 
(N=323) 


Proportion of Students in 
the Traditional Classes 
(N=951) 


A, B, C, CR 


34% 


53% 


D, L, NC 


44% 


23% 


W 


22% 


24% 



All of the two-track class sections were taught by the same full-time tenured 
mathematics instructor. The proportion of these students who successfully completed the 
course with a grade of A, B, C, or CR was 34%. This success rate was lower than the 
52% success rate for the 95 1 students who received a grade (including W) in the 23 
sections of the traditional intermediate algebra class offered at Saddleback College for the 
Fall, 2002 semester. 

The 34% success rate for students in the two-track intermediate algebra class was 
also lower than the 41% success rate achieved by students in the 7 traditional 
intermediate algebra class sections offered between Fall, 1996 and Spring, 2002 by the 
same instructor who taught all of the two-track class sections. This difference may have 
been due to the fact that this instructor created a completely different class 
lecture/discussion format for the two-track intermediate algebra class sections than had 
been used with this same instructor’s traditional intermediate algebra classes prior to the 
Fall, 2002 semester. 

Revised Course Format 

The two-track intermediate algebra instructor created a set of overhead projector 
transparencies that were used with the lecture portion of the class presentation and the 
students purchased copies of these transparencies at the beginning of the semester as part 
of a packet of class learning materials. These overhead projector transparencies included 
the definitions, rules, and figures for the daily lecture with blank spaces where the many 
class examples were added by the instructor during the class presentation. The students 
wrote these examples onto their own copies of the transparencies along with other notes 
and observations that helped them better understand the topic under discussion. 

Following the presentation of these class examples, each student was handed a set of 
inclass practice exercises that were similar to those in the class presentation or that 
allowed the student to extend that topic or explore a related topic. Each student received 
the same set of inclass practice exercises and these included both Level 1 and Level 2 
examples. The students were encouraged to work in groups to complete these exercises, 
but students were allowed to work alone if they preferred. The class was given sufficient 
time to complete these exercises and then attention was returned to the instructor, who 
solicited the correct answer for each exercise from the class. In addition, the instructor 
led a discussion concerning any of the exercises about which students still had questions. 
When no more questions remained, the entire process was repeated with the next topic. 
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In general, a normal elass day involved two of these instruetor led presentation, student 
group work, and instruetor led review eyeles. 

When this elass format was originally seleeted for the two-traek intermediate 
algebra eourse, it was expeeted that students would ereate a well organized sets of notes 
and examples that would help them understand the various eoneepts and aet as a guide 
when eompleting the homework exereises. It was thought that students would have less 
diffieulty eompleting the homework exereises beeause they eould build on their sueeess 
after having eompleted similar exereises in elass. Further, it was thought that student 
elass attendanee would improve beeause the worked-out examples on the overhead 
projeetor transpareneies were only available to the students who attended elass. Beeause 
the hardbound textbook available to the traditional elass seetions was relegated to a 
baekup role in the two-traek intermediate algebra eourse and beeause the order in whieh 
the eourse topies were studied and tested followed the sequenee of elass overhead 
projeetor transpareneies, the students had been expeeted to reeognize the need to attend 
elass regularly so that they would reeeive the neeessary instruetion and praetiee that was 
key to their sueeess in the two-traek intermediate algebra eourse. 

Frequently the aetual student response to the elass format deseribed above was not 
that antieipated. No improvement in elass attendanee was observed. Students were not 
dropped by the instruetor for laek of attendanee and so examination days were mueh 
better attended than regular elass days. Students, who had missed a elass, simply eopied 
the leeture notes and group work examples from another student during elass time while 
they seemed to ignore the new material that was under eurrent diseussion. Also it was 
not uneommon for a student to refuse to work on the inelass praetiee exereises. They 
simply sat quietly and did nothing until the answers were noted by the instruetor and the 
questions other students had about these exereises were addressed. A number of students 
would leave elass early onee the seeond set of inelass exereises had been distributed. The 
eourse topies tended to build on previous work eompleted and it was diffieult for students 
to do the inelass praetiee exereises if they were not somewhat eurrent with the 
homework. Beeause of the ehosen partieipatory nature of the eourse format; it was 
possible that some students, who were not suoeessful in the two-traek intermediate 
algebra eourse, may have sueeessfully eompleted the typieally more passive traditional 
intermediate algebra eourse. 

Level 1 Examination Grading Poliev 

The distribution of eourse grades shown in Table 1 and Table 14 was affeeted 
somewhat by the faet that grades on Level I examinations were eapped during the first 
four semesters that the two-traek intermediate algebra eourse was offered. In Fall, 2002 
the maximum allowed seore on the 100 point Level 1 examinations was 75 points and 
this equated to a letter grade of C. In Spring, 2003 the maximum allowed seore on the 
100 point Level 1 examinations was 85 points and this equated to a letter grade of B. For 
the Fall, 2003 and Spring, 2004 semesters, the maximum allowed seore on the 100 point 
Level 1 examinations was 85 points exeept for the last regular examination and the final 
examination. The maximum allowed seore on these 100 point examinations was 100 
points if this ehange allowed the student to earn enough points for a eourse grade of C. 

The result of these grading polieies prior to Fall, 2004 was a deerease in the 
probability that a student taking the Level 1 examinations would earn an A or a B in the 
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course. Initially, it was thought that students taking the more diffieult Level 2 exams 
should have their extra effort rewarded with the sole opportunity to earn a eourse grade of 
A or B. Further, it was thought that those taking the Level 1 examinations were more 
eoneerned about simply moving on to a transferable mathematies class than earning an A 
or a B in intermediate algebra. Level 1 students were eneouraged to enroll in the two- 
traek intermediate algebra eourse on a Credit basis (rather than for a letter grade) so that 
their intermediate algebra grade would not affeet their eollege grade point average. 
However, it was observed that some students seleeted the Level 2 exams simply beeause 
there were more points available on them. Students who had done poorly on a previous 
Level 2 examination eontinued to take Level 2 examinations rather than ehanging to a 
Level 1 examination that was more refleetive of their level of preparation. These 
students often felt that they needed the higher number of points available on the Level 2 
examination to eompensate for an earlier poor examination grade, but few were 
sueeessful on these subsequent examinations. This behavior was also observed for Level 
1 students who switehed to Level 2 examinations simply beeause more points were 
available on those examinations. However, these Level 1 students rarely ineluded 
aetually doing the Level 2 homework exereises in preparing for the Level 2 examinations. 

Course Withdrawal Rate 

The proportion of students withdrawing from the elass after the fourth week and, 
eonsequently, reeeiving a eourse grade of W was 22% for students in the two-traek 
intermediate algebra elass. This withdrawal rate was essentially the same as the 24% 
observed for the 95 1 students who reeeived a grade in the 23 seetions of the traditional 
intermediate algebra elass offered during the Fall, 2002 semester at Saddlebaek College. 
However, this 22% withdrawal rate was signifieantly lower than the 40% withdrawal rate 
for the projeet instruetor’s 7 traditional intermediate algebra elasses offered between Fall, 
1996 and Spring, 2002. This mueh higher withdrawal rate for the instruetor’s traditional 
intermediate algebra elasses resulted from the faet that the instruetor frequently withdrew 
students who stopped attending elass regularly. These students reeeived a eourse grade 
of W. However, the instruetor ehanged this withdrawal poliey with the ereation of the 
two-traek intermediate algebra eourse and left the deeision to withdraw up to the student. 
This ehange in withdrawal poliey also inereased the number of students who reeeived an 
F and NC in the two-traek eourse eompared with the same instruetor’s traditional 
intermediate algebra elasses. Many students, who would have been withdrawn under the 
old poliey, simply stopped attending elass and reeeived a failing grade rather than a W. 

Classifieation of Students: Level 1 and Level 2 

The distribution of students into the Level 1 and Level 2 eategories (see Table 1) 
was likely affeeted by the initial plaeement of eaps on the maximum number of points 
that eould be earned on the Level 1 exams. These grade eaps, deseribed above, were in 
plaee during the first four semesters of the projeet and during that time the proportion of 
students in the Level 2 eategory was rather eyelie. The fall semesters had the Level 2 
eategory holding 43% to 46% of the students in the elass and the spring semesters had the 
Level 2 eategory holding 27% to 29% of the students. The Level 2 eategory may have 
had a higher proportion of the students in the fall semester beeause there were more new 
students to the College enrolled in that semester than in the spring. Many of these new 
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students had just come from high school and may have held an unrealistic appraisal of 
their algebra skills as they entered the intermediate algebra class. 

The proportion of the Level 2 students in the Fall, 2004 semester was the lowest 
for any semester. This may have resulted from a major change in grading policy. The 
previous grade cap on the Level 1 exams was removed beginning with that term. In 
another change of procedure that was effective only for the Fall, 2004 semester, all 
students were initially placed in the Level 1 multiple choice category. In each of the 
other semesters of this project, students were initially placed in the Level 2 category. 
Students only needed to advise the instructor if they wished to change the Level and Type 
of their examinations; but, if no request for a change was given to the instructor, the 
student received the Level 2 examination in every semester except Fall, 2004. 

Another possible explanation for the small proportion of Level 2 students in both 
the Fall, 2004 and Fall, 2005 semesters was the day and times these particular class 
sections were scheduled. Both of these classes met on Tuesday and Thursday mornings. 
The only other two-track intermediate algebra class section that was offered on Tuesday 
and Thursday mornings was in Spring, 2003 when the grade caps on the Level 1 
examinations were still in effect. The proportion of Level 1 multiple choice students in 
the Spring, 2003 Tuesday and Thursday class section was 78% at the same time that the 
proportion of Level 1 multiple choice students in the two Spring, 2003 Monday, 
Wednesday, and Friday sections was only 54%. It is possible that the type of students 
who enrolled in a 5 units mathematics class on Tuesday and Thursday mornings may 
have had a preference for multiple choice examinations. 

Success of Level 1 and Level 2 Students in the Two-Track Intermediate Algebra 

Tables 4 through 7 detailed the rate of success of students in the two-track 
intermediate algebra course categorized by the Level and Type of examinations they 
completed. From Table 4 and Table 5 it appeared that Level 1 students had a slightly 
higher success rate (37%) than Level 2 students (31%) and this may have been related to 
the fact that the Level 2 examinations were more difficult than the Level 1 examinations. 
Note, however, that the withdrawal rate for Level 2 students (35%) was significantly 
higher than that for Level 1 students (15%) and recall that, in all but one semester, 
students were initially placed in Level 2 at the beginning of the term. It may have been 
that a disproportionate number of students, who were only marginally interested in 
completing the intermediate algebra course, left themselves at Level 2, took an exam or 
two without doing much preparation and then withdrew from the course. Such students 
would have caused the success rate of the group of Level 2 students to be lower than if 
these students had thought about the level of the examinations that would best serve their 
needs and then selected that most appropriate level. 

From the results displayed in Tables 6 and 7 it appeared that the Level 1 free form 
students had a higher success rate (56%) than did the Level 1 multiple choice students 
(31%). The two examinations formats differed only in the way the final answers were 
displayed and on the fact that no partial credit was available for responses on the multiple 
choice examinations. Use of partial credit grading allowed for an increase to the points 
earned on a problem in which the final answer was wrong and for a decrease to the points 
earned on a problem in which the final answer was correct. A student who was willing to 
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have their work read in detail by the grader and eonsequently wrote elearly and neatly 
while showing the reasoning that lead to the answer was more likely to gain points on the 
examination as a whole when partial eredit was issued than when the grade was based 
solely on the final answers. Many students, who did not do the homework or otherwise 
prepare for the examinations, may have been drawn to the multiple ehoiee format because 
of the ease in giving an answer for each exercise. All they had to do was mark a selection 
on the Scantron answer sheet. Generally these individuals turned in their examinations 
after just a small fraction of the time allotted for the examination had passed and their 
grades on these examinations were rarely satisfactory. 

Rates of Student Success in the Subsequent Mathematics Class 

Subsequent Mathematics Class Enrollment 

Eighty-three percent of the 109 students who successfully completed the two- 
track intermediate algebra course received a grade (including W) in a subsequent 
mathematics class at either Saddleback College or Irvine Valley College through the Fall, 
2006 semester. This rate of subsequent enrollment was comparable to that observed for 
the traditional intermediate algebra class. Eighty-six percent of the 502 students who 
successfully completed the 23 class sections of the traditional intermediate algebra class 
offered during the Fall, 2002 semester at Saddleback College received a grade (including 
W) in a subsequent mathematics course at either Saddleback College or Irvine Valley 
College by the end of the Fall, 2006 semester. It was likely that the rate of subsequent 
enrollment for the two-track intermediate algebra course would rise above 83% if that 
rate were recomputed after all two-track students were given the same number of 
semesters to take a subsequent course as the students in the Fall, 2002 traditional 
intermediate algebra classes. 

The distribution of courses that the 91 two-track students chose for their 
subsequent mathematics class was displayed in Table 16 along with the distribution of 
subsequent courses chosen by the 434 students who completed the traditional 
intermediate algebra course in the Fall, 2002 semester. Although the choices for the 
subsequent mathematics class made by the students in these two groups appeared 
comparable, the two-track students were less likely to choose College Algebra (Math 7) 
and more likely to choose Statistics (Math 10) and Trigonometry (Math 124). 

The distribution of the subsequent courses selected by the 91 two-track students 
categorized by the level of examinations taken by these students was displayed above in 
Table 8. It was noted in the narrative for Table 8, that 9% of the students selected 
examination Fevel 2 and then chose a subsequent course for which the Fevel 1 
examinations were sufficient. These students were apparently motivated to acquire as 
much knowledge during their time in the intermediate algebra course as possible. 
Twenty-three percent of the Fevel 1 students chose a subsequent course for which the 
Fevel 1 examinations were not considered adequate preparation. However, these 
students did participate in the class presentations and inclass exercises that included 
Fevel 2 work and they may have been doing the Fevel 2 homework. These students may 
have simply selected the Fevel 1 exams to enable them to receive a higher grade in the 
intermediate algebra class than might have otherwise resulted. 
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Table 16 

Distribution of Subsequent Mathematics Course Enrollment for Students Who 
Earned a Grade of A, B, C, or CR in either the Two-Track 
or the Traditional Intermediate Algebra Course 



Title of Subsequent Course 


Percent of Students in the 
Two-Track Course Who 
Enrolled in a Subsequent 
Math Course 
(N=91) 


Percent of Students in the 
Traditional Course Who 
Enrolled in a Subsequent 
Math Course 
(N=434) 


Mathematics for Eiberal Arts 
Students (Math 105) 


4% 


3% 


Einite Mathematics (Math 9) 


2% 


1% 


College Algebra (Math 7) 


16% 


28% 


Trigonometry (Math 124) 


22% 


17% 


College Algebra for Brief 
Calculus (Math 8) 


15% 


18% 


Introduction to Statistics 
(Math 10) 


40% 


33% 



Over All Success Rates in the Subsequent Mathematics Class 

The rates of success in the subsequent mathematics course for both the students 
who successfully completed the two-track intermediate algebra course (see Table 9) and 
the students who successfully completed the traditional intermediate algebra course 
during the Eall, 2002 semester were placed in Table 17. These success rates were very 
similar. 

Sixty-eight percent of the students who successfully completed the two-track 
intermediate algebra course and then received a grade in a subsequent mathematics 
course, chose a subsequent course that was recommended for the level of examinations 
that they had completed in the intermediate algebra course. The success rates for Eevel 1 
students in Mathematics for Eiberal Arts Students (Math 105), Einite Mathematics (Math 
9), and College Algebra (Math 7) were above 90%. This fact validated the adequacy of 
the preparation for these courses provided by the less rigorous track of the two-track 
intermediate algebra course. 

The success rates for Eevel 2 students in College Algebra for Brief Calculus 
(Math 8) and Trigonometry (Math 124) were above 80% and this fact demonstrated that 
the presence of the less rigorous track did not distract Eevel 2 students from preparing for 
the more difficult transfer mathematics classes. 

The 56% success rate in Introduction to Statistics (Math 10) was disappointing 
but was still comparable to the 54% success rate in Introduction to Statistics (Math 10) 
for students who took the traditional intermediate algebra class during the Eall, 2002 
semester. Consequently, the less rigorous track of the two-track intermediate algebra 
course provided the same preparation for Introduction of Statistics (Math 10) as did the 
traditional intermediate algebra class. 
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Table 17 

Distribution of Subsequent Mathematies Course Enrollment and Suecess for 
Students Who Earned a Grade of A, B, C, or CR in either the Two-Track 
or the Traditional Intermediate Algebra Course 



Title of Subsequent Course 


Percent of Students in the 
Two-Track Course Who 
Received an A, B, C, or 
CR in the Subsequent 
Course 


Percent of Students in the 
Traditional Course Who 
Received an A, B, C, or 
CR in the Subsequent 
Course 


Mathematics for Eiberal Arts 


100% 


92% 


Students (Math 105) 


(N=4) 


(N=13) 


Einite Mathematics (Math 9) 


100% 


75% 




(N=2) 


(N=4) 


College Algebra (Math 7) 


93% 


85% 




(N=15) 


(N=121) 


Trigonometry (Math 124) 


65% 


51% 




(N=20) 


(N=75) 


College Algebra for Brief 


64% 


65% 


Calculus (Math 8) 


(N=14) 


(N=78) 


Introduction to Statistics 


55% 


54% 


(Math 10) 


(N=36) 


(N=145) 



Table 18 

Distribution of Subsequent Mathematics Course Enrollment and Success for Students 
Who Selected the Recommended Examination Eevel for that Subsequent Course 



Title of Subsequent Course and 
Recommended Exam Eevel 


Percent of Students Who Received an A, B, 
C, or CR in the Subsequent Course and 
Who Selected the Recommended Exam 
Eevel 


Mathematics for Eiberal Arts Students 


100% 


(Math 105)— Eevel 1 


(N=3) 


Einite Mathematics (Math 9)— Eevel 1 


100% 




(N=2) 


College Algebra (Math 7)— Eevel 1 


92% 




(N=12) 


Trigonometry (Math 124)— Eevel 2 


82% 




(N=ll) 


College Algebra for Brief Calculus 


100% 


(Math 8)— Eevel 2 


(N=2) 


Introduction to Statistics 


56% 


(Math 10)— Eevel 1 


(N=32) 
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In a somewhat surprising result, the 56% suecess rate for the Level 1 students 
who took Introduetion to Statisties (Math 10) eourse was higher than the 50% sueeess 
rate achieved by the Level 2 students who took Introduction to Statistics (Math 10) (see 
Table 13). Based on this result, it was doubtful that the level of algebra preparation by a 
student was a good indicator of future success in Introduction to Statistics (Math 10). 

The relatively low rate of success in Introduction to Statistics (Math 10) by 
students who earned a grade of C or higher in the two-track intermediate algebra course 
was consistent with an observation Sworder (2006) made concerning the entire group of 
students who successfully completed a course in intermediate algebra at Saddleback 
College during the Fall, 2002 semester. He noted that students who earned a grade of C 
in intermediate algebra where unlikely to be successful in Introduction to Statistics (Math 
10). In fact, only 36 of 80 such students (i.e. 45%) successfully completed Introduction 
to Statistics (Math 10) when it was the subsequent course. This 45% success rate for 
students who earned a C compared with a success rate of 85% for A students and 58% for 
B students. These success rates in Introduction to Statistics (Math 10) were comparable 
to the success rates for students who completed the two-track intermediate algebra class. 
Six Level 1 students earned an A or B in intermediate algebra and enrolled in 
Introduction to Statistics (Math 10) as their subsequent mathematics course. Eighty-three 
percent of these students successfully completed that Introduction to Statistics (Math 10) 
class, while only 48% of the 27 Level 1 students who earned a C in intermediate algebra 
successfully completed Introduction to Statistics (Math 10) as their subsequent 
mathematics class. One Level 2 student earned a B in intermediate algebra, enrolled in 
Introduction to Statistics (Math 10) as their subsequent mathematics course, and 
successfully completed that course. Three Level 2 students earned a C in intermediate 
algebra, enrolled in Introduction to Statistics (Math 10) as their subsequent mathematics 
course, and only 1 student successfully completed that course. As noted above, 
competency in the topics of intermediate algebra was not enough to predict student 
success in Introduction to Statistics (Math 10). 
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Conclusion and Recommendations 



Conclusion 



Students who completed an intermediate algebra course that was less rigorous 
than the traditional Saddleback College intermediate algebra course and then enrolled in 
College Algebra (Math 7), Finite Mathematics (Math 9), Introduction to Statistics (Math 
10), or Mathematics for Liberal Arts Students (Math 105) had comparable success rates 
to those students who had taken the traditional intermediate algebra course. 

Recommendation 



It is recommended that a separate intermediate algebra course be established at 
Saddleback College that corresponds to the Level 1 experience described in this report, 
Perhaps only one or two sections of this course should be offered initially and a study 
conducted to determine if the lack of the Level 2 portion of the class presentation and 
inclass exercises adversely affects the success of Level 1 students in their subsequent 
mathematics class. 



References 

Sworder, S. C. Subsequent Success in a Mathematics Course by Students Who Received 
a Grade in Intermediate Algebra (Math 253) for the Falk 2002 Semester at 
Saddleback College . October, 2006. ERIC ED493586 



22 




Appendix 

Sample Homework Exereises 



Level I 

Find the solution set for each of the following inequalities, 
answer using interval notation. 

1) x + 4>2 2) x + 7>4x-8 



4) X - 3 < 1 and 2x > -4 
6) 7x < 14 and 1 - x < 4 

8) 9x - 2 < 7 and 3x - 5 >10 

10) 9 - X > 7 and 9 - 2x < 3 



Give the 

3) 6x + 5>x-10 
5) 2x<6orx-4>l 

7) 3x + 7 < 10 or 2x - 1 > 5 
9) 3x-ll<4or4x + 9>l 

11) 5x + 12 > 2 or 7x - 1 < 13 



Level II 

Find the solution set for each of the following inequalities. Give the 
answer using interval notation. 

12) 3x - 4(2x - 7) > 3 

13) -13x - 2(5 - 7x) < -8 or 3 - 5(4 - 2x) > 31 - (3 + 5x) 

14) 2x + 7 < 3 - 2(x + 3) < 5x + 18 

15) 6x - 7 < 8 + 3(2x - 1) < -3 - 4(3x - 2) 

16) 6 - 2(9 - 3x) > 3 or 2x - 3(6 - x) < 9 

17) 15 + 3(9 + 2x) < 7 and 16 + 3(2 - x) < 5(2 + x) - 9 

18) 8 - 7(5 - x) > 2x + 13 and 3 + 5(2x - 1) > 6 - 3x 

19) 17 - 3(3x - 5) < 7x - 16 or 3(2 - x) - 7(3x + 6) < 15 - 21x 
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Appendix 

Sample Homework Exereises 



For each of the following quadratic functions, use the process of 



"completing 


the square" to convert the 


rule 


of correspondence to 


form 


y = a(x - h) + . Identify 


the vertex 


and axis of symmetry 


corresponding parabola. 








Level 


I: 










1) 


y = 


- 4x + 5 


2) 


y = 


x^ + 6x + 13 


3) 


y = 


x^ + 8x + 20 


4) 


y = 


x^ - 4x + 9 


5) 


y = 


x^ + 6x - 8 


6) 


y = 


x^ - 8x - 10 


7) 


y = 


x^ + 12x + 50 


8) 


y = 


x^ + 2x + 1 


9) 


y = 


x^ + 7 


10) 


y = 


x^ - lOx + 26 


Level 


II 










11) 


y = 


2x^ + 16x + 25 


12) 


y = 


3x^ - 24x + 50 


13) 


y = 


2x^ + 8x + 7 


14) 


y = 


3x^ - 12x + 15 


15) 


y = 


-5x^ + 30x - 50 


16) 


y = 


-2x^ - 4x + 5 


17) 


y = 


-x^ - 6x + 1 


18) 


y = 


-x^ + 2x + 5 


19) 


y = 


x^ + 3x - 1 


20) 


y = 


2 

X - 5x + 6 


21) 


y = 


x^ - 9x + 15 


22) 


y = 


2 1 
X + 7x + - 
4 


23) 


y = 


2 3 1 

X + — X + 

4 64 


24) 


y = 


2x^ + 3x + 1 


25) 


y = 


-3x^ - 3x + 1 


26) 


y = 


-16x^ + 24x + 1 
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